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 Progress in Operational Hurricane Track and Intensity Forecast 
Guidance in the past few years: Role of HFIP 

 State-of-the-art Operational Hurricane Modeling at NCEP/EMC: A 
Major Collaborative Community Modeling Effort 

 Forecasts for Hurricane Katrina using today’s operational HWRF 
modeling system  

 Improved understanding of hurricane intensity problem and 
challenges ahead 
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Improved forecasts 
•  Increased forecast accuracy at 

longer lead times, especially during 
periods of rapid intensity changes; 
raise confidence levels for all 
forecast periods 

•  Reduced over-warning  

More effective emergency 
management response 
•  Reduced Evacuations 
•  Overall reduction in preventable 

economic losses  
•  Hundreds of millions of dollars 

saved annually 

Vision 
•  Organize the 

hurricane 
community to 
dramatically 
improve numerical 
forecast guidance 
to NHC in 5-10 
years Key to Success: Community Engagement with Accelerated Research to Operations 
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World-wide Tropical Cyclone Forecasts from NCEP 
Operational HWRF in support of NHC, CPHC and JTWC 

Central Pacific 

Three telescopic domains: 18km: 80x80o; 
6km ~12x12o 2km inner-most nest 7x7o 

•  2 km resolution near the 
storm area 

•  Operates worldwide in 
the tropics, forecasts up 
to seven storms, four 
times a day, throughout 
the year 

•  Coupled to ocean in the 
Atlantic and Eastern 
Pacific basins 

•  Advanced assimilation 
of inner core aircraft 
data 

•  Hurricane specific 
physics based on 
observations 
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Improvements of the order of 10-15% each year since 2012 



Hurricane Katrina Webinar, July 28, 2015 page 6 of 10 Hurricane Weather Research and Forecast (HWRF) Model 



Hurricane Katrina Webinar, July 28, 2015 page 7 of 10 Hurricane Weather Research and Forecast (HWRF) Model 



Hurricane Katrina Webinar, July 28, 2015 page 8 of 10 Hurricane Weather Research and Forecast (HWRF) Model 



Hurricane Katrina Webinar, July 28, 2015 page 9 of 10 Hurricane Weather Research and Forecast (HWRF) Model 

•  Hurricane Katrina reminds us of critical 
and complex interactions between 
atmosphere, ocean, waves and land – all 
need to be accurately represented in 
numerical models for improving the 
forecast guidance 

•  NCEP Operational HWRF has 
demonstrated significant progress in 
improving the forecasts for high-impact 
events like Katrina 

•  Future efforts will continue with 
emphasis on high-resolution solutions 
for further improvements in hurricane 
intensity forecasts 



Hurricane Katrina Webinar, July 28, 2015 page 10 of 10 Hurricane Weather Research and Forecast (HWRF) Model 

•  HWRF Atmosphere-Land-Ocean-Wave-hydrology coupled 
with self cycled DA system 

•  Basin-Scale HWRF with multiple moveable nests and 
eventual global-to-local scale system in a unified NEMS 
framework 

•  Advanced scale-aware and stochastic physics with multi-
scale interactions 

•  HWRF ensembles 
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